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Overview

Create shapefiles from CSDP data, for GIS model grid maps
Automatic cross-section creation
Creation of output locations for DSM2

e

Tools to help improve DSM2 Hydro convergence



Creatlng GIS shapefiles from CSDP data
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Creating GIS shapefiles from CSDP data

« Export data
to WKT*

« Channels
* Nodes
« Reservoirs

« Reservoir
connections

» gates
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* A “Well-Known Text” file
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Automatic Cross-Section generation
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Automatic Cross-Section generation

* Can be used with, or instead of manual process
» \Works better if less scatter in data

 Ramer-Douglas-Peucker (RDP) algorithm

— Used for line simplification
— Uses epsilon ¢ (Tolerance):

* determines the maximum distance a point can deviate from the line segment
connecting the end points of a curve segment before being considered for
removal.



Automatic Cross-Section generation
Adjusting epsilon (¢) for best fit

¢ low: overtfitting £ optimal ¢ high: undertitting
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Creating DSM2 output locations for monitoring stations

>4g,

OUTPUT CHANNEL
NAME CHAN NO DISTANCE | VARIABLE INTERVAL PERIOD OP FILE
HWB | 388 7989 flow ${FINE_OUT} inst ${HYDROOUTDSSFILE}
END
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“--Creating'DSMZ output locations for monitoring stations
9YY4 N o)

« Channel « Calculate  output
Network Channel and locations file**

« Station distance for (output.inp)
coordinates r each station

« DSM2
- channel | N
<< connectivity® | Y 00
(channels.inp) | )

:
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CSDP data b

?
k&'& Tl o “ ‘.»' -
'\& * Only required if channel lengths need to be scaled for compatibility with another grid, for which there are no CSDP data
\“?-Qt ** Qutput at some locations need to be adjusted manually, including
— San Andreas Landing (SAL), EC
— Holt, flow

— Middle River, flow
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Creating DSM2 output locations for monitoring stations

Example: determining channel/distance for stations
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Cross-section adjustments to improve hydro convergence

* Network Maximum Adjacent Area Ratio (MAAR) Summary
 Channel 3D plot

* Channel Cross-section comparison graph

* Centerline Summary Window



Cross-section adjustments to improve hydro convergence

Maximum Area Ratio (MAR)

Max Adjacent Area Ratio

maX(Al,Al, An)

MAR = —
mln(Al,Al’...An)

Where

1 <1 < num cross-sections

Sufficient condition to prevent “blowing up”

MAR < 2




Cross-section adjustments to improve hydro convergence

Maximum Adjacent Area Ratio (MAAR) , X
1

Intertidal zone Intertidal zone

Adjacent Area Ratio Max Adjacent Area Ratio
Aij  Aitg, jl
Aiy1j A

AAR; j = max , MAAR = max(AAR; )

Where

1 <1 < num cross-sections

L,]
Where

1 <1 < num cross-sections — 1

P N — . 1 = = num elevation increments in intertidal zone
1 =y = num elevation increments in intertidal zone




Cross-section adjustments to improve hydro convergence
Network MAAR Summary

Channel MAAR InlIZ elev min mlilw max mhhw
184 5.33. 3.59 6.15
801 4.97 3.76 6.39
3.81 2.5 6.34
482 3.69 1.5 6.77
Max MAAR in 195 J.oa 4.0 b.ob
Intertidal zone 493 J.33 2.5 b.34
255 3.31 5.5 6.10
204 2.84 160 6.14
Elevation of
Max MAAR in

Intertidal zone



Cross-section adjustments to improve hydro convergence
Channel 3D plot

downstream end upstream end

before adjustment after adjustment
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deep V shapes added to prevent drying up




Cross-section adjustments to improve hydro convergence

Channel cross-section comparison graph

Before adjustment after adjustment
Cross-sections for centerling 184, aligned by X centroid Cross-sections for centerline 1284, aligned by A centroid
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|£2| Summary for Channel 184

Area Profile for Channel 184
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Cross-section adjustments to improve hydro convergence
Centerline Summary Before changes

Centerline Summary

Volume, Wetted Area, and Surface area are estimates
assuming no intepolation from adjacent channels,

an elevation of 4.87 in the current datum, and

linear variation between cross-sections.

Intertidal Zone: 3.5<=7<=6.5

Maximum Adjacent Area Ratio (MAAR) is, for each 0.5 foot elevation increment in the intertidal zone, the
maximum ratio of cross-sectional areas between adjacent cross-sections.

Elevation, ft 4.87
Centerline Length, ft 4,265.7
Channel Volume, ft3 3,276,055.5
Channel Welted Area, fi2 734,623.0
Channel Surface Area, ft2 716,753.9
Channel Max Area Ratio 41.5
Channel Max Adjacent Area Ratio Elevation ih
Channel Max Adjacent Area Ratio 6.3
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| £ Summary for Channel 184

Area Profile for Channel 184
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Centerline Summary

Volume, Wetted Area, and Surface area are estimates
assuming no intepolation from adjacent channels,

an elevation of 4.87 in the current datum, and

linear variation between cross-sections.

Intertidal Zone: 3.5<=7<=6.5

Maximum Adjacent Area Ratio (MAAR) is, for each 0.5 foot elevation increment in the intertidal zone, the
maximum ratio of cross-sectional areas between adjacent cross-sections.

Elevation, ft 4.87
Centerline Length, ft 4,265.7
Channel Volume, ft3 3,652,077.0
Channel Weited Area, fi2 8439284
Channel Surface Area, ft2 829421.2
Channel Max Area Ratio 1.5
Channel Max Adjacent Area Ratio Elevation ih
Channel Max Adjacent Area Ratio 15

Results

* Total iterations for hydro run
decreased by 0.9%
* MAAR decreased from 6.3 to 1.5




Adjusting cross-sections to improve hydro convergence

Lowering cross-section bottom below MLLW

Before: bottom above MLLW After: bottom below MLLW

Cross-section 184 0, thickness=200.0 ft. Cross-section 1540, thickness=200.0 ft.

30 30
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Adjusting cross-sections to improve hydro convergence

Results of adjustments

 Reduced MAAR in the channel from 6.3 to 1.3
* Reduced iterations in the DSM2 hydro simulation by 0.9%



Conclusions

1. The CSDP can create shapefiles for GIS grid maps

2. Automatic cross-section creation works in areas with more recent
survey data

3. The CSDP can create DSM2 output locations automatically for all but
a few stations.

4. MAAR is a useful metric for improving convergence.
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Output locations needing manual adjustment
Middle River at Middle River (MDM)
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Creating DSM2 output locations

Output locations needing manual adjustment:
Holt(HLT)
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Creating DSM2 output locations

Output locations needing manual adjustment:
EC at San Andreas Landing (SAL)
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Cross-section adjustments to improve hydro convergence
Channel 184: Sugar Cut
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Creating GIS shapefiles from CSDP data

(5} Untitled Project — QGIS

[£2| Cross-5ection Development Program Version 3.0_20231207 Project Edit View Settings  Plugins  Vector Raster Database Web Mesh Processing Help
Bathymetry Properties Display | Network | Landmark Centerline Xsect Zoom Tools D r ) Data Source Manager Ctri+L éI:E:ji 1 F !:l W Ty
= ¥ IF 0 [ 2 Rl
Open Crl-h Create Layer b
bath Prﬂp | net | E Save Ctrl-S |fﬂﬂﬂ - + . :l" /_./ f"" % @ ‘\fw 2 Add Layer ¥ *UE Add Vector Layer... Ctrl+Shift+V ) {abe
. Frkd = L1~}
Save As cola Jurce  Year Embed Layers and Groups... i, Add Raster Layer... Ctrl+Shift+R
Browser a
Save Specified Channels — Add from Layer Definition File... E¥ Add Mesh Layer...
Show Network Color Legend Q ~ w. _‘r ﬂ - o
g tt Georeferencer.., « Add Delimited Text Layer... h‘ Ctrl+Shift+T
Favorites
Clear Network - » [ Spatial Bookmar| ~ CoPY Style W, Add PostGIS Layers.. Ctrl+ Shift+D
Clear channels.inp
Create centerlines for all DSM2 chan
View Reach Summary (&) Data Source Manager | Delimited Text — O %
3D Plots ] - Ernia ~ File name X:\btom \dsm 2GisReference\csdpFiles\final\delta_2019Calb_navdas.wkt <]
Eﬂlculﬂte q pe e Encoding UTF-8 =
) i ‘e File Format
Export B Export to Station/Elevation format v Tietorma "
REpDI‘tS ¥ Eximl‘t tD 3[} fﬂrm ﬂt CSV (comma separated values) | v Tab Colon Space 1
Export to WKT format for GIS Regular expression delimiter | Semicalon Comma Oithers F
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. i Quote |~ Escape "
Draw window to select channels to exporl:@ =
Export Cross-Section Metadata b Record and Fields Options
Export Cross-Section Locations to WKT for GIS v Geometry Definition
& Network export options 4 — Point coordinates Geometry field | wkt " h
g Spatialit @ Wwell known text (WKT) Geometry type | Detect -
patialite
_ No geometry (attribute only table)  coometry crs | EPSE:26910 - NADS3 J UTM zone 10N - || & :
PostgreSQOL h
MS SQL Server v EnEEinE =
Use spatial index Use subset index Watch file 1]
Oracle
racle hy
: Sample Data
Virtual Layer
id wht =
+ SRR 123Integer (32bit) ~ | abc Text (string)
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Creating GIS shapefiles from CSDP data

Wl — ||
L) Save Vector Layer as.., e

Layers S
Format ESRI Shapefile -

File name  &_3\delta\fcrnes\grid_map'shapefilesli12_DSM2_Model ¥SDG1_Channels_Centerlines.shp|

Il Zoom to Layer(s)

Layer name
Zoom to Selection CRS EPSG:25910 - NADB3 / UTM zone 10N v || &
= Show in Qverview
Show Feature Count Encoding — .
st Show Labels
Copy Layer Save only selected features

p Select fields to export and their export options
Rename Layer

. V| Persist layer metadata
] Duplicate Layer

v Geometry
[l Remove Layer...

~ Open Attribute Table Geometry type Automatic =

Filter... Force multi-type

Change Data Source.., Indude z-dimension

Set Layer Scale Visibility...

Layer CRS " [ 3 Extent (current: none)

D S Y nverOpen
Styles ¥ Save Selected Features s, RESIZE | MO -
Add Layer Motes.., Save as Layer Definition File... SHPT -
Properties... Save as OGIS Layer Style File..,
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Creating DSM2 output locations

Step 3: Choose min(closest L dist, closest channel end)
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Creating DSM2 output locations

Step 1: Calculate distance to channel ends & find minimum distance

—-———-—-\- _______



Creating DSM2 output locations

Step 2: Calculate _L distance from station to every line segment

Vi




Creating DSM2 output locations

If no matching CSDP network file: scale distances

* Assume channels are in roughly the same location
 distances are scaled using ratio of channel lengths

channel_length,q grig

diStold_grid a X diStnew_grid

channel_lengthyey gria
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